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ABSTRAK 
Kajian ini berkaitan dengan analisis bingkai peningkatan tinggi dengan menggunakan 
kedua-dua perhitungan manual dan program ANSYS dengan kaedah probabilistik. 
Dengan menggunakan analisis ini, tingkah laku struktur, seperti tekanan, ketegangan, 
pesongan dan ubah bentuk boleh ditentukan. Strukturnya akan diperiksa mengikut 
Eurocode 3 untuk menentukan sama ada tingkah lakunya melewati semua pemeriksaan 
kod. Bingkai portal biasanya digunakan untuk bangunan perindustrian, tetapi bukan 
untuk bangunan kediaman. Oleh itu, bingkai portal konkrit bertetulang yang sedia ada 
telah digunakan sebagai asas untuk pemodelan dan analisis rangka baja portal. Oleh 
kerana kualiti keluli yang lebih baik dan kos membina keseluruhan yang rendah, keluli 
dengan 500 N / mm2 kekuatan hasil telah dipilih untuk analisis bingkai portal. Sepanjang 
analisis, bahan dan geometri yang digunakan untuk struktur telah dipenuhi untuk 
penyelidikan ini kerana ia melepasi semua pemeriksaan kod. Dari hasil yang diperoleh 
daripada proses simulasi, kami dapat mengetahui tingkah laku sebenar struktur di bawah 
parameter input rawak. Selain itu, hasil fungsi pengedaran kumulatif, plot histogram, plot 
kepekaan dan plot sejarah sampel oleh 10000 kali simulasi diperoleh melalui analisis 
probabilistic. 
iv 
ABSTRACT 
This research deals with the analysis of a high rise frame by using both manual calculation 
and ANSYS program with the probabilistic method. By using this analysis, behaviors of 
the structure, such as stress, strain, deflection and deformation can be determined. The 
structure will then be checked according to Eurocode 3 to determine whether its behaviors 
pass all the code checking. Portal frame is commonly used for industrial building, but not 
for residential building. Thus, an existing reinforced concrete portal frame was used as 
the basis for the steel portal frame modeling and analysis. Due to the better quality of 
steel and low overall constructing cost, steel with 500 N/mm2 of yield strength was 
chosen for the portal frame analysis. Throughout the analysis, the materials and geometry 
used for the structure were satisfied for this research since it passed all the code checking. 
From the results obtained from simulation process, we able to know the real behaviors of 
the structure under random input parameters. Besides, results of cumulative distribution 
function, histogram plot, sensitivity plot and sample history plot by 10000 times of 
simulation were obtained through probabilistic analysis. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Introduction 
Framing is a very basic structure in any constructions. It is made up of several beams 
and columns to provide supports and shape to the structures, which its materials are 
generally made of wood, engineered wood, or structural steel. Nowadays, steel has 
become an important material in construction companies, as it has more advantages than 
timbers and other materials. Because of this, steel frame becomes a very common form 
of building in other countries like New Zealand and Australia (Moss et al., 2009), 
however, it is still not yet fully applied for framing in Malaysia, as there are concerns 
regarding the probable risks on steel framing system (Madsen, 2005). 
There are several types of frame available in steel construction industries. Among 
them, portal frame is the most common and widely used especially for single-story 
industrial building. The usage of steel frames by non-domestic buildings is more than 
90% has proven that the dominance of steel construction these buildings (Davidson & W. 
Owens, 2012). The properties of steel such as light, long-span and high durability have 
allowed them to be chosen as the material for portal frames. Besides that, comparing with 
concrete, steel is easier to be obtained and erected quickly. These enable architects to 
design more economical and attractive in appearance buildings. Portal frame has better 
stability against lateral and vertical actions, and these are the reasons portal frame is the 
best choice for residential buildings. As portal frame can be very rigid and stable in plane 
with moment-resisting connections (Davidson & W. Owens, 2012). 
The 3D portal frame that will be used for analysing in this research is a high rise 
building with 49 m in height, 80 m in length and 32 m in width. Figure 1.1 shows the 
detailed dimensions of this high rise building. Since it is a high rise building, it will be 
2 
sustaining wind load at both service limit state and ultimate limit state, therefore, wind 
load is considered in this research. 
 
Figure 1.1: Dimensions of High Rise Building in Detail 
 
1.2 Problem Statement 
2D Portal frame is easier to be analysed manually. However, a 3D portal frame is a 
very complicated structure, it consumes a lot of time to analyse its behaviour and cause 
higher cost in designing the 3D portal frame. There are a lot of software can be used for 
analysing portal frame, and ANSYS is one of them that very is useful in assisting to 
analyse complicated structures, as well as easy to model a 3D structure using it. By using 
ANSYS, it helps to save a lot of time and cost when designing a structure. 
Therefore, ANSYS + CIVILFEM 12.0 program will be used for modelling and 
stimulating the characteristic behaviours of the steel frame in this research. CivilFEM, is 
a civil engineering special software that comes in package with ANSYS, is taking base 
on the structure of civil engineering for a variety of simulation of design and checking 
(Moreno et al., 2001). During this research, maximum deflection, deformed shape, and 
variety of checking will be done according to Eurocode 3. 
3 
1.3 Objective 
In order to well conduct researches, objectives are important part for every project or 
thesis, and they are needed to be set well and logically. It is the guidance for researchers 
to achieve the final objective and avoid researches to digress. Objectives also assist the 
researchers to understand and keep reminding themselves of the tasks that should be done 
in the research. Therefore, the main objectives of this research are: 
(i) To determine the structural behaviours of 3D portal frame 
(ii) To ensure the portal frame passes all the code checking 
(iii) To make sure the portal frame is stable against deflection and deformation 
(iv) To determine the response behaviours of portal frame under deflection 
(v) To determine the behaviours of portal frame under surface load and wind load 
 
1.4 Scope of Study 
In this research, ANSYS + CIVILFEM 12.0 will be used to carry out 3D portal frame 
modelling and analyzation. The loading that acts on every beams were calculated 
according to Eurocode 1, which includes the weights of slabs and brick walls, and will 
be applied as pressure on beam in CivilFEM. Meanwhile, wind load is calculated 
according to Malaysia Standard, and it will be applied on only one side of the structure. 
Lastly, deflection, deformed shape and Eurocode 3 checking will be done in post-
processing step. 
 
1.5 Expected Outcome 
This research claims to find out the structural behaviours and whether it will pass the 
code checking of 3D portal frame. The behaviours are deformation, deflection, tension 
checking, compression checking and lateral torsional buckling checking according to 
Eurocode 3. 
60 
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